
Dynamical  Reference  Frame - Cur ren t   Re levance   and   Fu tu re   P rospec t s  

P l a n e t a r y   a n d   l u n a r   m o t i o n s  are n o   l o n g e r   u s e d   t o   e s t a b l i s h   i n e r t i a l  space f o r  
a s t r o n o m i c a l   r e f e r e n c e   s y s t e m s .  The I C W  i s  the   fundamenta l   re fe rence   f rame,  
and  i t s  s o u r c e s  are assumed t o  have n e g l i g i b l e   m o t i o n s  wi th  respect t o   i n e r t i a l  
space .   Consequen t ly ,   de t ec t ion  of  f r a m e   r o t a t i o n   b y   t h e   u s e  of dynamics i s  no 
l o n g e r  a k e y   i n g r e d i e n t   o f  modern-day a s t r o m e t r y .  

The dynamical  frame s t i l l  ex is t s ,   however ,  as r e a l i z e d   b y   t h e   p l a n e t a r y   a n d  
luna r   ephemer ides .  The re la t ive d i s t a n c e s   a n d   a n g l e s   b e t w e e n   t h e   b o d i e s ,  as 
wel l  as t h e   i n e r t i a l  mean motions,  are d e t e r m i n e d   a l m o s t   e n t i r e l y   f r o m   t h e  
a c c u r a t e   r a n g i n g   o b s e r v a t i o n s  - a p rocess   comple t e ly   i ndependen t   o f   any   ou t s ide  
s o u r c e s   o r   c a t a l o g u e s .  The o r i e n t a t i o n   o f   t h e   d y n a m i c a l   f r a m e ,  on the o t h e r  
hand, i s  e s t a b l i s h e d   b y   f i t t i n g   t h e   e p h e m e r i d e s   t o   t h e  ICRF-based VLBI  
o b s e r v a t i o n s  of  o r b i t i n g   s p a c e c r a f t .  

The accu racy   o f   t he   ephemer ides   o f   t he   i nne rmos t   fou r   p l ane t s  i s  limited by 
t h e   p r e s e n c e   o f   t h e   a s t e r o i d s ,  whose p e r t u r b a t i o n s   c a n n o t  be accura te ly   modeled  
due t o   t h e i r  mass u n c e r t a i n t i e s .  The a c c u r a c y   o f   t h e   f i v e   o u t e r   p l a n e t  
ephemerides  i s  d e t e r m i n e d   b y   t h e   l i m i t a t i o n s   o f   t h e   o p t i c a l  data t o  which   those  
ephemerides  are f i t .  


